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What is NAEP?



actives




- Established by Congress in 1969 to measure educational
progress in America

- Administered by the U.S. Department of Education’s National
Center for Education Statistics (NCES)

- Considered the ‘Gold standard’ of assessment

- Barometer (i.e. indicator) for student performance

- Monitors achievement in a non-biased. independent fashion
- Provides accurate trends of what students know and can do
- |s a reliable and valid test that can demonstrate what Montana
students know in math, reading and science

- ‘common vardstick’







Results are released to the public as The Nation's Report Card.

e/ /i card.aov/

Inform parents, the public. education policymakers, etc. about our
nation’s educational environment (e.g.. cognitive data; student. teacher.,
and school questionnaires) s
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Use of the word “or’

Use of the word ‘and’

Use of the word ‘including’

Use of verbs (describe, analyze, and

solve)

- Vocabulary (ratio vs. proportion)

- One objective can be a subset of
another objective

- Multiple item classifications (primary

Versus secondary)
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Grade B: S1ractune and Imﬂ_ﬂll-‘
ard Translormations

L8.4: Planits are producers—they use the enemgy Somlizht o make mogar melendles.
L12.6: Asmater cycles and energy flows tarcagh &iffeent levels of crganization of

L8.7: The cumber of erganismns and pepulatioes ax ecosystem can support depends cu .
L12.7: Allhough the interrelaticeships 1nd mterdependence o fcrganisies mey penerate
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Background:
NAEP Considers Content and Practice

Exhibit 1. Crossing content and practices to generate performance expectations

Science Content
Phvsical Sci Earth and Space
Countent Statements | . Content Statements

Performance Performance
Expectations i Expectations

Performance Performance Performance
Expectations Expectations Expectations

Performance
Expectations

Performance
Expectations




Comparison

NAEP Practices

|dentifying Science Principles
- Describes, measure, or classify cbservations.
- State or recognize correct science principles.
» Demonstrate relationships among closely related science
principles.
- Demonstrate relationships among different representations
of principles.

Using Science Principles
+ Explain observation of phenomena.
- Predict cbservations of phenomena.
- Suggest examples of observations that illustrate a science
principle.
- Propose, analyze, and/or evaluate alternative explanations or
predictions.

Using Scientific Inquiry

« Design or critique aspects of scientific investigations.

- Conduct scientific investigations using appropriate tools and
techniques.

- |dentify patterns in data and/or related patters in data to
theoretical models.

- Use empirical evidence to validate or criticize conclusion
about explanations and predictions.

Using Technological Design
+ Propose or critique solutions to problems given criteria and
scientific constraints.
- Identify scientific tradeoffs in design decisions and choose
among alternative solutions.
- Apply science principles or data to anticipate effects of
technological design decisions.

The Framework Practices

Practice 1. Asking Questions and Defining
Problems

Practice 2. Developing and Using Models

Practice 3. Planning and Carrying Out
Investigations

Practice 4. Analyzing and Interpreting Data

Practice 5. Using Mathematics and
Computational Thinking

Practice 6. Constructing Explanations and
Designing Solutions

Practice 7. Engaging in Argument from
Evidence

Practice 8. Obtaining, Evaluating. and
Communicating Information



NAEP Science Practices

- ldentifying Science Principles “knowing that”
- Using Scientific Inquiry “knowing how"

- Using Scientific Principles: “knowing why”

- Using Technological Design: (tasks or problems)
“knowing when and where to apply knowledge”




Using Scientific Inquiry

- Design or critique aspects of scientific investigations

- Conduct scientific investigations using appropriate tools and
techniques

- |[dentify patterns in data and/or relate patterns in data to theoretical
models.

- Use empirical evidence to validate or criticize conclusions about
explanations and predictions

Using Scientific Inquiry draws heavily on procedural
knowledge (knowing how)

NAEPF 2009-2011 SClence Framewor




Using Technological Design

N of the eny;
o ) Vironment
- e their groceries Packed in Plastic
ags,

to use to help protect

NAEP 2009-2011 Science Framework




Task Types in NAEP Science

e

Performance Based Assessment

Performance Based

: _ Assessment
Predict-Observe-Explain (POE) More Complex Processes
More Complex Processes or Tasks or Tasks

EP and EFS and thelr relat|onsh|p to the NGSS Educatlonal Testing
LL). = 1| B & 1o = AT




Subcomponents of Science Inquiry




Comparison to NGSS Practices

Science Inquiry Competency Model NGSS

Practice 1. Asking Questions and Defining

P1 Ability to pose preliminary ideas Problems

P1A pose preliminary testable questions

Practice 2. Developing and Using Models

P1B. pose preliminary explanations, models, or
theories based on previously learned
observations or science principles

Practice 8. Obtaining. Evaluating. and
Communicating Information

P1.C. make preliminary predictions based on
previously learned observations or science
principles

P1.D. communicate or represent questions,
explanations, models, or predictions




Subcomponents of Science Inquiry




Comparison to NGSS Practices

Science Inquiry Competency Model NGSS

P2. Ability to design or critique investigations Practic;e 3 Planning and Carrying Out
P2.A Ability to identify variables Investigations

P2.B. Ability to identify or construct Practice 8 Obtaining. Evaluating. and
hypotheses Communicating Information

P2.C. design an investigation
P2.D. critique a design of an investigation

P2 E. communicate a design of a scientific
investigation

P2 F. communicate a critique of a scientific
investigation




Subcomponents of Science Inquiry




Comparison to NGSS Practices

Science Inquiry Competency Model NGSS

P3. Ability to conduct
investigations

Practice 3 Planning and Carrying Out
Investigations

P3.A select appropriate tools and

techniques

P3.B. use appropriate tools and
techniques




P4. Ability to interpret data and relate patterns to theoretical models

P4.A. Ability to represent data (including transforming or re-representing data) to
detect patterns.

P4.B. Ability to identify patterns in quantitative data (e.g. in tables, graphs)

P4.C. Ability to relate patterns in quantitative data (e.g.. in tables, graphs) to a
hypothesis, theory, model, explanation, or an accepted scientific principle

P4.D. Ability to identify patterns in qualitative data (e.g.. observations in physical
phenomena. maps. pictures, drawings. etc..

P4.E. Ability to relate patterns in qualitative data (e.g.. observations in physical
phenomena. maps. pictures, drawings. etc) to a hypothesis, theory, model. or an
accepted scientific principle

Aaron Rogat. Computer-Based Performance Assessments
fromm NAEP and ETS and their relationship to the NGSS. Educational Testing Service.

hﬂp //elalp chalwikiets org /Classes+of+ itﬁ[ac:jf"'aﬂtllfi (==



Comparison to NGSS Practices

Science Inquiry Competency Model

P4. Ability to interpret data and relate patterns
to theoretical models

P4.A represent data (including transforming or
re-representing data)

P4.B. identify patterns in quantitative data
P4.C. relate patterns in quantitative data
P4.D. identify patterns in qualitative data

P4.E. relate patterns in gualitative data

NGSS

Practice 4 Analyzing and Interpreting
Data

Practice 5 Using Mathematics and
Computational Thinking (additional KSA

for P4 in task templates. e.g. not a focus,
but is accounted for in task)




Subcomponents of Science Inquiry




Comparison to NGSS Practices

Science Inquiry Competency Model NGSS

Ps. Ability to use evidence to make . ' _
conclusions Practice 6 Constructing Explanations

and Designing Solutions

P5.A. use evidence to support or construct an

explanation Practice 7 Engaging in Argument from
Evidence

P5.B. use evidence to revise or refine theories

del
Or moaels Practice 8 Obtaining. Evaluating. and

P5.C. evidence to critique explanations, Communicating Information
theories. or models

P5.D. use evidence to validate predictions

P5.E. use evidence to critique predictions

Ps.F. communicate a conclusion from a
scientific investigation

P5.G. communicate a critique of a conclusion
from a scientific investigation




Generating Performance Expectations

might be used to
measure the speed of
an ant and the speed of |}
an airplane (see :
P8.14)*

Anobject (e.g.atoy - Explam why sugars are - Explain why mountain
car) moves with a : found to move : soils are generally
constant speed along a gwnnmlydmmthe i i
straight line. Predict  : stem of a growing

(mthjl:!shﬁcaum) : plant (e.g.. potato,

what might happen to ! carrot) (see L8.4).

this object’s speed as it :

rolls downhill (see :

P3.16).

Design an experiment
to determine how the
speed of a battery-
operated toy car !
changes as a result of
added mass (see
P8.16).

Evnluale the following i

e expectation
m smqneoode(ﬁnmuhibms 10, ndl2mchupln'm)upowded




‘For NAEP., "proficient” represents an
aspirational goal for what student should
know and be able to do. while on most state
tests, it describes the level of student
performance that is good enoughn to be
regarded as acceptable for a particular
grade level
- Chudowsky 2010




NAEP SCIENCE ACHIEVEMENT
LEVEL DESCRIPTIONS for
GRADE 8



Should be able to..

Basic (141)
- state or recognize correct science principles:
- explain and predict observations of natural phenomena at multiple scales. from microscopic to
global. using evidence to support their explanations and predictions;
- design investigations employing appropriate tools for measuring variables;
- propose and critique the scientific validity of alternative individual and local community responses
to design problems.

Proficient (170)
- demonstrate relationships among closely related science principles;

- explain and predict observations of phenomena at multiple scales. from microscopic to
macroscopic and local to global, and to suggest examples of observations that illustrate a science
principle;

- design investigations requiring control of variables to test a simple model. employing appropriate
sampling technigues and data quality review processes, and use the evidence to communicate an
argument that accepts. revises, or rejects the model;

- propose and critique solutions and predict the scientific validity of alternative individual and local
community responses to design problems.

Advanced (215)
- demonstrate relationships among different representations of science principles.

- explain and predict observations of phenomena at multiple scales, from microscopic to
macroscopic and local to global, and develop alternative explanations of observations, using
evidence to support their thinking.

- design control of variable investigations employing appropriate sampling techniques and data
quality review processes that strengthen the evidence used to argue for one alternate model over
another.

- propose and critique alternative solutions that reflect science-based trade-offs for addressing
local and regional problems.

NAEP 2011 Science Framework www.nces.ed.gov
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MNAEP'S science proctices
are associated with these

E SCIENCE

October 2013 Volume 1, Issve 1

cognitive demands :

(1) “knewing that,”

(2) “knowing how,”

Ko waand)

CROSSING CONTENT AND PRACTICES TO GEMERATE
PERFORMANCE EXPECTATIONS

(3) “knowing why" and

(4) “knowing when and
where to apply

Identifying Science Principles ) )
(*inewing acianca") L] Physical Science knowledge.”
Using Science Principles [ paeoooo oo ®  Life Science .
(*knawing science”) Expectations | o oo e e Sciance The practices are (1)
Using Scientific Inquiry ("dol Identifying Science Princi-
aciance™} ples, (2) Using Scientific
Inquiry, (3) Using Scien-
Using Technologlcal d ' d
t'mﬂm";;’“ g tific Principles, and (4)
Using Technological De-
Dimensian 2: Cross- sign.
cutting Concepts in g 5"-"'":;” v
’ e nagh. gy (click hare)
NG5S L
Dimension 2: Cross- e
cutting Coneepts in ME-LE1. From Molacules hcmmm': Interdependence: spacific
. — types of interdependence
NGSS Continued. .. HIENRSGHREEEED and Devel-
= r i opment: levals of organiza- Evolution and Diversity P . i ' ' R +
. ME-LE2: Ecnsyslems: ME-L84: Binlogical Evolution: licn of living syslems. : OINTS OT InTeresr:
Montana’s Content Intaractions, Energy, and | | Unily and Civersily
Standard 3 (3.1, 3.2) & F ) :@TJWMME.'::’:‘T&":"' ¢ The average nation percent
s oy correct for all honds-on tosks
) T SHTROUNS in growlh Heredity and Reproduction:
::":f:‘ ::::'g Inherilance and and matabalism reproduction and the Influgnce of in &th grade 2009 was
Mantana's Content = S O e TR
v . an offspring's characterstics 44%
Standord 3 (3.3, 3.4)
6-8 Life Science Montana bt Sy, pavnrks’ +  The average nafion percent
Montana's Content _ s = ; : correc score for all inferactive | 4. Sy
Standards (3.5.6.2) & - o 4 computer tasks in &th grode relot
through she insuing 55, dirmon sirate tha abili -
NAEP Practices e e e et L 2009 was 41%. and.
cond usions of schntfic invastigations.
o 84% of th grode students i‘:;‘
Content Standard 6—Students undesstand g Conant st = pents. mf"‘ﬁm" Fraces, could use a simulated labora- of I
atenzaldey s nseence andechneiagy of [ing things, the process and diversity of life, and how living tory to test how much woter ——
rpans interact with each ather and their eqviranment. ﬂlm I.r.ugh Iw ﬁﬁﬂrem .
soil samples. .
T mi[.:":_" s 24% of 8ih grade students
could appropriately decide -
how to manipulate four metal B
bars mode of unknawn materi- _i
dls 1o determine which ones !-
were the magnets. -
Source: w

hfip:! | nationsreporicard gov scinnce 2008
This brochure is the creation of Ashley McGrath Montana's NAEP State Coordinator, users

should be diligent in checking standards and frameworks for accuracy and approprioteness. .
For questions, please contact amgrath@mt.qov, *Faotnote: All Crasscutfing Concept information v
can be found in the NGSS Appandix G-Crosscut




F- H 2 i i i _
= Dimension 2: Crosscutting Concepts in NG5S
Page 3
NAEP’S science practices . CROSSCUTTING CONCEPTS THAT HAVE COMMON APPLICATION ACROSS FIELDS .
. . Crosscuifing concepts have value because they provide students with comnections and intellectual tools that are related across DIMENSION 2
are associated with these the differing areas of disciplinary content and can enrich their application of practices and their wnderstanding of core ideas, ™ :
cognitive demands : A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas, p. 233
, Issue 1
(1) “knowing that,” 5. Energy and matter: Flows, cycle:
t relationshi n nderlying them tand their m’ havior.
(2) “knowing how,"
. . Muocroscopic patterns ore related to the I’::fnsms Icu|_1 be 1u!ed to identify cause and Matter is consarved because atoms ;
knowing why"” and nature of micrescopic ond atomic-level effect relationships. are conserved in physical and |
S s chemical processes. 1
“knawing when and )

h I Patterns in rates of change and othar numarical _Gm::“'dm"s‘ urd images can be used to 4 dF i Th
where to apply relationships can provide informatian obout natural identify patterns in deata. 6. Structure and Function — The we
knowledge.” and human designed systems.

The practices are (1) C_omp_lex and micrescopic structures umli sy
Identifying Science Princi- ause and 2 . ation ents ho - gmetimes simp omeatime :""“ l'zc':d‘ m*?‘dcsI:d, and used t?“_ dex::c hl
) e lepends on the shopes, composifion, and rel
ples, (2) Using Scientific multif Decipherin | relationships, and the mechanisms by which they are mediated, is o ameng ifs ports; therefore, :gmple)(rriululol
Inquiry, (3) Using Scien- e e (i el oo structures /systems can be anclyzed fo dete:
tific Principles, and [4) function.
Using Technolegical De-
sign. Relationships con be cassified os causal or
Phensmena mey have mare than sne correlational, and correlotion does not
Source: couse, ond some couse and effect relation- necessarily imply causation.
www.negh.gev {click here) ships in systems can only be described ™
s = "4 using probability. Couse and effect relotionships may be used to bility and Change — For Y
e e, predict phenomena in natural or designed critical elements to consider and un
Grade 8 NAEP - - systems.

Interdependance: specilic Explonations of stability and change in natu

3. Scale, proportion, and gquantity— In considering phenomena, it is critical to recognize what is relevant

types of interdapendance systems can be constructed by exomining th
 Deve - at different size, time, and energy scales, and to recognize propertional relationships between different time and forces ot different scales, including
f erganiza-
= Evolution and Diversity: Points of Interest: guantities os scales change. scole.
prefersntial survival and
|ated of r
gy Transfor- felatedneas of organieme . The everoge notion percent Time, space, and energy phensmena can Proportional relotionships {e.q., speed as the ratic of distonce traveled to
carnon wrrect for all Bonds-gn Tsks be observed at various scales using mod- time taken) among different types of quantities pravide infermatian ahaut
ety Heredity and Reproduction: h els to study systems that ore foo lorge or the magnitude of properties and processes. Montan
reproduction and the influsnce of in Bth grode 2009 was too small.
——— heredity and the erviranment on 44% 60
ffspring's charactarist N
an offspring's charactenstics Phenomena that can be chserved ot one xale
. may not be chservable ot another scale.
«  The averoge nation percent
correct score for oll interoctive | 4. Systems and sysiem models— A system is an organiz. r f 50
computer tasks in 8th grade reloted objects or components; models con be used for understanding
2009 was 41%. ond predicting the behovior of systems.
40
_ . 84% of Bth grode students Systems may Interact with ather systems; Madels con be used to represent systems
i they may hove sub-systems and be o part and thelr intereetians. ‘E
ents, through the guiry process, i imulated lak of | I o
aracteristics, structures and function GOl I LT arger complex systems. £
 divers ity af ife, and how Bing tory to fest how much water g 30
- and their snss 3 v NAEP Grade 8 2011 Overall Scence Scale Scores for "All Students’ £
et and K epEenment flowed through two different .
soil samples. SR §
W = Maodels con be used to represent systems ond their
. 24% of EThurude students ) [ | | Interactions—such as_[npuu, p?rooe:aes ur_ld.nurpmy—und 20
) - energy, matter, and information flows within systemns. 14
could appropriately decide ) | | |
how to manipulate four metal i 9
N N - . served differenees may
bars made of unknown materi- £ NOTE: .‘\.Ill numbers are rounded and observed differences |I|1a_\ 10
. . 1 not be statistically significant. Only 15 jurisdictions are depicted
uls ta determine which ones i with the tog ten jurisdictions shown on the right, SOURCE: 115 b
were the magnets. T 1| | | Depariment of Education, Insiituic of Education Scicnces, Nation-
al Center for Edycation Statistics, National Assessment of Fduca- 0 .
Source: i _ - (| | | tional Progress (NAEP), 2011 Scignce Assessment, Complete |
hitp://mationsr eporteord. gov/stience 3009/
na's NAEP State Coordinator, users Expl NAEP d in the NDE
" . xplore ata in the . :
rks for accuracy and appropricteness. e e e owm e w = e v e P NOTE: Percentages may not add to 100 du

*Footnote: All Crosscutting Concept informafio z. More exomples of crosscutting concepts SOURCE: U.5. Department of Education,

can be found in the NGSS amndmﬂgsmn_gm *Footnote: All Crassevtting Cancept informa
can be found in the MGSS Appendix G-Cro




ots in NGSS
Page 3

ATION ACROSS FIELDS Users should be diligent in checking standards and frameworks for accuracy and appropriateness. Content Standard 3—Students, throt

process and diversity of life, and how livi

intelffeciul tools that are refated geross

DIMENSION 2: CROSSCUTTING CONCEPTS THAT HAVE COMMON APPLICATION ACROSS FIELDS

and their understanding of core ideas. ™

eas, p. 233

1. Compare the structure and functi
organization of the strueture and fu

ificotion and prompt gy

K ~ A. |dentify and shserve single-celled and
identify cause and Matter Is conserved because atoms Within o notural or designed system, Energy may take different forms The transfer of energy con be multicellular organisms
are conserved in physical and the transfer of energy drives the mo- [=.g. energy in fields, thermal tracked as energy flows through o
chemicel procssses. tion und{nr eyeling of matter. energy, energy of matian). designed or notural system. MAEP: L8.1
MGSS: MS-151-1; MS-L51-2
Sraphs, charts, and images con be used to
denfify pottemns in data. &. Structure and Function — The way an object is shaped or structured determines mony of its properties and functions. B BT i o e T e e
ic cells

MAEP: LB.1
Complex and microscople structures and systems can be Structures can be designed to serve pertieular func- Montana grade 8 students were likely NGSS: M5-151-2
T Imbl metin visualized, modeled, and used to describe how their function tions by taking into account properties of different ) . .
R R . depends on the thapes, compasition, ond relationships materials, and how materials con be shaped ond to give a “complete” answer on the
wi i i amang its parts; therefore, complex notural and designed used. “Predict Changes in Populations Based on
structuressystems can be onalyzed to determing how they 2ch hitps,/ fwrwrw naxtgenscience ong/mals 1 -mole
i the Food Web" it f the ti
function. Structures con be designed to serve particular func- e S5 HEH W B UL
1
ienships can be classdfizd as sousal ar ans. recelving o likely scale score of 177.

lationol, and cormrelation does nat
ssarily imply cousation.

Proficient (170) -Students should be able 1
strate relotionships among closely reloted -
principles. They should be able to identify e
of chemical changes; explain and predict me

1ships may be used to
trall ar designed

ical to recognize what is relevant Explanctions of stability ond change in natural or designed Small changes in one part of o system Stability might be disturbed sither by ‘!hlens Dl [lIlSIIIOH time ?I‘ﬂ p‘hS; EKF'IIIH
systems can be constructed by examining the changes aver might cause large changes in another part. sudden events or gradual chonges that lism, growth, and I'EPI'leUdlﬂﬂ in cells, orge
il relationships between different time and forces at different scales, including the ctomic oceumulate aver time. and E(IIS}‘!IEmS; use observations of the Su
scole. . ..
and Moon to exploin visible motions in the

Explore NAEP items

as the ratio of distance traveled to -

predict surface ond ground water movemen
ferent regions of the world. They should he

quantities provide infarmation about OFerm a conclusion based on data
ises Montana Grade 8 Constructed Life Science Responses about the behavior of an organism expluin and prodict ohservations of pheno
o =3 ;‘E?dll - Using Scientific Inquiry - multiple scales, from microscopic to macros
2 local to glabal, and to suggest examples of
D¢ lect and explain graph types and tions that illustrate o science principle. The
draw graphs from data that be ahle to use evidence from investigations
50 48 compare insect behaviors- 2011 - ments thot occept, revise, or reject scientifi

Using Scientific Inquiry - Hard

They should be able to use scien
pose ond eritique alternotive individual and

20 - community responses fo design problems.
35 www.magh.gov (click bere)
-
£
-
B
30
&
]
-] 22
wsed ta represent systems and their
ch o5 inputs, processes and outputs—and 20 I —
and infermation flows within systems.
14
12
- 9
= are rounded and observed differences may 10 +
nificant. Caly 13 jurisdictions are depicred
isdictiens shewn on the right. SOURCE: U.S. 2
cation, [nstimee of Education Scicnees, Nation- 1 1] 0 ]
rion Statigrics, National Asessment of Educa- o 4 [—
VER), 2001 Serence Assessmient Complete Essential Partial Omitted Unsatisfac/Imcorrect Off task
Response
e NAEP data in the NDE T o0 Py AT T Y=y ;
SOURCE: 1.5, Department of Education, Institute of Education Sciences, National Cent~ _or Education Statistics, National Assessment of Educational Progress (NAET)L

ons. More examples of crosscutting cancepts

. ) . . i . -
*Factnote: All Crosscuffing Concept infermation was obtained from: hitg://www.nex’ _isdence.org/search-performonce-gxp. . Mare examples of or g concepts

can be found in the NG55 Appendix G-Crossoutting Concepts.

*Footnote: Green boxes indicote OP| stondards, P



sorks for occuracy and appropriateness.

DN ACROSS FIELDS

. gingl within systems helps one under-

3 The transfer of energy con be
tracked as energy flows through o
designed or notural system.

s ond functions.

Montana grade B students ware likely
to give o “complete” answer on the
“Predict Changes in Populations Based on

the Food Web” item 28% of tha time

receiving o likely scale score of 177

focters that centrel rates of change are

Stability might be disturbed either by
sedden events or gradual changes that
accurmulate aver fime.

Explore NAEP items

OForm a cenclusion based on data
about the behavior of an arganism

- 2011 - Using Scientific Ingquiry -
57 Hard

O5Select and explain graph types and
draw graphs from data that
compare insect behaviors - 2011 -
Using Scientific Inquiry - Hard

fincorrect Off task

] gl T 1
Assessment of Educaticnal Progress (NAEP).

tations. More exemples of crosscutting concepts

Montana's Content Standard 3: 3.1 and 3.2

Content Standard 3—5tudents, through the inquiry process, demonstrate knowledge of characteristics, structures and function of living things, the

process and diversity of life, and how living organisms interact with each other and their environment.

re the icture and tunction of pre ofic

orgonization of the structure and function, particularly with humeans

A ldentify and chserve single-celled and C. Classify cells o prokarystic and eukaryotic E. Define cell, tissue, organ, system, and argan-
multicellular organisms MAEP: LB.1 sm

MAEP: LB.1 MNG35: M5-151-2 MAEP: L8.1

NGSS: M5-151-1; M5-151-2 NGS5 M5-151-3

B. Define nucleus, prokearyetic and sukaryat- . Identify and describe the functions of cell F. lllustrate the hierarchal relationships of cells,
Ie cells arganzlles in mesting the needs of calls fissues, argans, srgan systems, and arganisms
MAEP;: LB.1 NAEP: LB.3 HAEP: L8.1

NGS5S: M5-151-2 NGS5 M5-151.2 NGSS: MS-151-3

_—
_— R Y

hitp/ fwwrw. nextg enscience.org/mals 1 -malecules-arganisms-structures-processes
/’I P

—————————————————————— ["’__ i e Seiana
Proficient (170) -Students should be ahle to demon- etk B

strate relationships omong closely reloted science 1
L3-8 Struchure and Furction

principles. They should he oble to identify evidence

of chemical changes; expluin and predict motions of e |
ohjects using position time graphs; explain metaho-
lism, growth, and reproduction in cells, organisms,
and ecosystems; use observations of the Sun, Earth, i
and Moon fo explain visible motions in the sky; and

predict surface ond ground water movements in dif-

ferent regions of the world. They should be able to \ )
explain and predict observations of phenomena at 7 vty
multiple scales, from microscopic fo mocroscopic and \

local to glohal, and to suggest exomples of ohserva- \
tions that illustrate a science principle. They should

he able to use evidence from investigations in argu-

ments that occept, revise, or reject scientific models.

They should be able to use scientific criteria to pro-

pose ond critique alternative individual and local

community responses to design problems. Source:
wiuw.magh.gov {lick here)

imesaion 5: Cooe Ide s (141}

2

L5 gt lelitonsiis inBustts |

L3 C. Drgansaton for Matler ane Evergy Fow in Dvgassins. | L5300 Cyrie obhiamarand Cosepy Transhar s Cenmpsharvs |

|Ls1-Dx: imiormaman Procemicg

ML e wekby: ineerifance
end Veriation of Traits

£
{1 [t Evienceof Comacn arcsatry ard By

L5401 Mytura Salection

180 Asmzbatizn

2. Explain how srgonisms and systems of organisms obtain and use energy resources to

L jitions (e.q.. food i hesis. respiration]

A, Describe the process by which erganisms (plants ond ani-
X N C. Dlagram the flow of energy through pho-
mals) use the energy from sugars to carry out life functions.
NAEP: LB.3; 18.4; L8.4

MNGSS: M5-L51-7

tasynthesis ond its decompasition through
respiration.

MAEP: LB.3; LB.4; LB.5; LB.&

NGSS: M5-LS1-6; M5-L51-7

B. Explain the process by which arganisms shtain enargy
from the sun.

MAEFP: LB.3; LB.4; LB.5; LE.&

MGS5S: MS5.151.7 D. Analyze enargy movement in bisme: [food wakbs
and pyremids)

NAEP: L8.5; LB.&; LB.7

MNGSS: MS-L51-6; MS-L52-1; M5-152-3; M5-151.7

E. Classify arganisms in food webs based
upah chardeteristics (e.g., physical and behav-

i)
MNAEP: LB.&

hitp: Swww.nextgenscience.org/mels | -malecules-arganisms-structures-pracesses!

*Foctmote: Green boxes indicate OP| standards, Pink boxes indicate banchmarks and Blue boxes indicate Essentfial Learning Expectations {ELEs).



Montana’s Content Standord 3: 3.3 and 3.4

ronment.

Content Standard 3—5tudents, through the inquiry process, demonstrate knowledge of characteristics, structures and
function of living things, the process and diversity of life, and how living organisms interact with each other and their envi-

3. Communicate the differences in the reproductive processes of o variety of plonts and animals using the

A, Explain the function of a chromasame
MNGSS: M3.153.1

B. Identify organisms that have different
numbers of chromosomes.

NGSS: MS-153.1

C. Identify the number of chromasomes in
humen bedy cells and human sex cells.

M. Predict genetic erosses using punnett
sguaras

H. Define and identify gene, Inheritance,
phenotype, and genctype.
MNGSS: MS-L53-1; MS-L54-5

hitps/ Swww,naxtgensciance,arg,/msls 3-haradity-irt
http:/ fwww.nextgenscience.org /msls4-+* sl

mitasis.
MAEP: LB.3; LB.2
MNGSS: M5-153-2

E. Describe the key events in eoch phose of

|, Defing and identify dominant and
recessive troits.

MGS5S: M5-L54.5

F. Identify the differsnces in mitosis and meia-
sls.

MAEP: LB.9; 1B.2

NG5S M5-153-2

). |dentify examples of inherited character-
istics.

MAEP: LB.9; LB.10

NGSS: MS=L54-5

and asexual repraduction.
MNAEP: L8.7
NGSS: MS-153-2

G. Differenticte betwaen sexuval reproduction

K. Exploi=  , inherited characreristics of

B nings depand on ganes.

D. Identify the purposes of call dividian. |
MAEP: LB.2

MAEP: 18,10
| NGSS: M5-153-

M. Interpret simple genetic crosses using
punnett squares

L. Define punnett squere and genetic cross

4. Investigate =~ __. splain the interdependent noture of populations ond communities in the environment and describe how specias in these

por' _yns adapt by evolving

A, Distinguish between o population and
o community.

MAEP: LB.&

MNGSS: M5-152-1

. Explain how populations ore impacted by
changes In living —and non-living factars in the
environment.

MNAEP: L8.7; LB.B; LB.11

NAEP: LB.4; L8

MS-152-2; M5L52-5

B. ldentify living and nan-living factars
that effect popuations and communities.

NGSS: MS-LS2-4; M5-152.3; MS5-152-1;

H. Identify natural selection as a mechanism for
evalution.

MAEP: L8.6; L8.8; L8.11

MNGSS5: M3-L51-35; MS-L51-4; M3-L54-1; MS-L54-4

MAEF LB.6; LB.4

E. Explain and provide exomples of adaptations

MNGSS: M5-L54-2

C Identify the different types of symbia-
sis and their positive and negative ef-

1. Explain how the fossil record provides evidence of life
forme' appearance, diversification, and extinetion.

fects. HAEP: LB.8; LB.11
MAEP: LB.& NGSS: M5-L54-1; M5-154-3

F. Define natural selection
MAEP: LB.E; LB.11
MGSS: M5-154-4

NGS5 M5-L54-6 AND MS-152-5 not cafegarized

G. Explain the relationship betwsen adapta-
tions and natural selection.

MAEP: LB.6; LB.11

MNGSS: MS-L54-1; M5-154-2; M5-15]-4

http:/www.nextgensciance.org /msls 1 -molecule s-organisms-structures-procasses

httpz/ wrww nextgenscience.org /msks 2-ecosystems-interoctions-anergy-dynomics

hitp:/ ferwwn rg/

*Footnote: Green hoxes indicate OPI standards, Pink boxes indicate benchmarks ond Blue boxes indicote Essential Learning Expectations (ELEs).

I. Identify lines of evidence that suppert evelution.
NAEP: LB.B
NGSS: M53-154.1; MS-154-3

Page &
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Content Standarc

A. Explain the relatior
dom, phylum, dass, or
and specias.

~ _.ent Standar

2. Identify major
and society

B. Identify and descr
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Darwin (evolution), ©

1 .Describes, measure,

dassify observa

=
1 .Explain observation
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about rela-

5. Energy and matter: Flows, cycles, and conservation— Tracking energy and matter flows, inte, out of, and within systems helps one under-

stand their system's behavior.
ify

Changes of energy and matter In o system can The total amount of energy and matter | | In mclear processes, atoms are nat Energy cannot be creoted or de-
— be described in terms of energy ond matter in closed systems s conserved. conserved, but the total number of strayed—anly moves between ane place
E— flows into, out of, and within that system. protans plus neutrans is conserved. and another place, betwean objects and
L sometimes Energy drives the cycling of motter or fields, or between systerms.
he machanisms within and between systems.
2ring.

tructure and Function — The w: n 1 i r_structur, rmines many of its properti nd function
1/2 0,

Investigating or designing new systems or structures requires The funcfions and properties of natural and designed 3712 /0 of the G’“‘_‘e Iz_{mgj GSSEsss
| and predict- o detailed exomination of the properties of different mate- objscts and systems can be inferred from their overall ment was Life Science,
rems by Fals, the structures of dlfferem n_csmpanems, and conneetions strueture, the weay their companents are ?Idped_ and 7 12 % Physical Science and 25%
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< — Earth and Space Secience.
ont ot differ-

tities as scales

Systerm: con be designed for greater or Feedback (negative or positive] can stobi- Change and rates of change con be quan-
lesser stability. lize or destabilize a system. tified cnd madeled over very shart or very
long periods of fime. Some system changes
are Irreversible.

ders of mogni-
=rstand how a
tes 1o a rodel

Miich of sience deals with constructing explanations of how things change and how they
remain stable.

ls

Classroom confexts. Rasults from the eagnitive items provide infarmation about what students know and con da in o subjeet area. Infar-
maticn from the background items gives context to NAEF results and allows ressarchers to track fuctors associated with academic achieve-
ment. Mare infarmation can be found here, here and hers.
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tly significant. changes in ecosystems™ | The Na-
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Montana’s Content Standard 3: 3.1 and 3.2

Content Standard 3—Students, through the inquiry process, demonstrate knowledge of characteristics, structures and function of living
things, the process and diversity of life, and how living arganisms interact with each other and their environment.

1. Investigate and use appropriate technolegy to demonstrate that cells have common features including differences that

geterming funchion angd thot th o DMposed of common building BIock ., Rro 15, COronyoro n eIC Qcic

A. Demanstrate appropriate microscaple D. Compare and sentrast prokary- F. ldentity kE_Y diffarences hetwaan
technigues (10} otes and eukaryotes {10) plant and animal cells (10]
NGSS: H5-151-2 MAEP: L12.4
B. Recognize that o variety of micro- E. Compare ond confrast the structure, func- G, Explain how concentration of
scopes exist (10) tion and relatianship of key cellular compo- substances affects diffusion and
nents (10} osmosis (10)
MAEP: L12.1
MNG5S: HS-LS1-2
C. Identify commen features ameng all H. Explain the tole of key bislogical-
cells{10) ly impartant macromalecules {10}
MAEP: L12.1 MAEP: L12.1
hitp:,/ /www.nextgenscience.org/hsls 1 -molecules-orgonlsms-sfrucium —
-
2. Describe and exploin the com- ” | e 313 o
- el 7 |
p S [T —————"—
use In cell mointenance, growth, 7 i b
& ir_cin velopment e )
i |ame structans an procemes [T pe——

iy, e D nrnics

LA Binactre el Furcoes

B. Identify processes that maintain homeo-
stasls (10}

MAEP: L12.3

MNGSS: H5-151-3

/
MAEP: L12.3 "
\

L

D. Describe the role of ATP in the body {10)
HAEP L12.4

| 150.8: Pcercs of Carmmmon Aty ar covaeuty

) 1'r LA mharitaras of Tram
L8 Sl S lerten [} ,
ke - L ETIEESE 7/

E Identify the key components involved in
the chemical reaction of cellular respira-
tion {10]

NGSS: H5-151-7; H5-152-5

a1 MM

-

Y B - /

L. Identify the majer events that occur in

H. Summarize the conversion of light ener-
gy te chemical energy by photosynthetic
obganisims [10)

MAEP: L12.4

NG33: H5-L51-5

|. Explain the relofionship between the products e
i . meiasis (10)
and reactants of photosynthesis and cellulor respi- NAEP: L12.3

retion (10] v
MAEP: L1 2.4 MNGSS: H5-15]1-4

NGSS: HS-LS1-5; HS-152-5

1. Explain the purpose of the call cycle (10)

C. Classify, compare and contrast various
organisms os o heterotroph or autetroph [10)

K. Describe the stages of mitosls in plants M. Differentiate between hoplold and
ond gnimals {10] diploid chromosome numbers (10]
MAEP: L12.3

MAEP 12.1
NGSS: H5-152-5; H5-L51-7

MNAEP: L12.4
G. Compare end contrast aerohic and N.fumpure gd ?"‘_'u’r ;he p_rcu_:e[;; 0)
i and purpose of mitosis and meiosis
F. Describe and model the conversion of stored energy anaerohic respiration (10) NGS%: r_rf 1.4
i i F MNAEP: L12.6 H5-L51-4
in arganic molecules inte usable cellulor energy (ATP)
(10} NGSS: H5-152-3

http:/ [ www.nextgenscience.org/hsls | -molecules-organisms-structures-processes
http: / fwww.nextgenscience.org/hsls2-ecosystems-interactions-energy-dynamics

FMGES: H5-L51-4 not categarized

*Foctnate: Green boxes indicate OP| standards, Pink boxes indicate banchmarks and Blue boxes indicate Essenfial Learning Expectations (ELEs).

A. Exploin and give examples of the im- E—— ]

portance of o constant internal envircn-

ment{10} |m-c Cugniaation foe Mymer 4 Enegs Ao in Drgmiss | [152-2 cacia at s anc trarg st i ecmmnsema \
|.\u Lismatherrs Dyrame 1, furetameg, andl berbemce

I
I



Montana’s Content

ndard 3:

3.3and 3.4

diversity of life, and how living arganisms interact with each other and their environment.

Content Standard 3—5tudents, through the inguiry process, demonstrate knowledge of characteristics, structures and function of living things, the process and

life

3. Model the structure of DNA and protein synthesis, discuss the molecular basis of heredity, and explain how it contributes to the diversity of

A. Explain the functions of
DA and RMA (10)

HMAEP: L12.8

NG55: H5-151-1; H5-151-4

B. Compare and contrast the
structure of DNA and RMA {10}
MAEP: L12.8

NG5S H5-L51-1

F. Explain the relationship

. Identify complementary
bese palirs (10]

MAEP: L12.8

MNGSS5: H5-L51-1

D. Explain the purpose and
process of DNA replication
(a

MAEP: L12.B

MGSS HS-L51-1; H5-LS1-4;
HS-153-2

E. Explain the purpose ond
process of transcription and
transletion (10)

MAEP: L1 2.9; L12.2

NGSS: H5-L51-4; H5-L51-1

G- Summarize the law of seg- H. Summarize how the process -
betwean DMNA and heradity regation and the law of inde- of meiasis produces genetic 1. Distinguish between geno-
[Central Dagmal (10) pendent assortment (10} recombination (10) |, Explain the differance be- type and phenotype (10)
NAEP: L12.10; L12.2; 112.9 MAEP: L12.10; L12.8 NAEP: L12.10; L1 2.8 rwreen dominant ond recessive | | MAEP: L12.8; L1210
MNGSS: HS-L51-1; HS-LS1-4; alleles {10)
H3-153-2 MAEP: L12.10; L12.8 - - -
l_,lldemify and expl-ﬂlin the M. Distinguish | o :D]-Ulj:‘cﬂnc genetic mutations
K. Use the law of probability Ii':::;::" :“auj:::n::::hll'::lj:-‘ chramosomes and outosomes M. Expletin liaw sex linked MAEP: L12.9
ond punnatt squares te prediet (10 inheritonce infleences some MGSS: HS-153.2

pression of traits (10) MAEP: L12.8

genotypic and phenatypic ratias MAEP: L12.8; 112,10

genetic traits (10)

(10} bt MAEP: 112,10
MNAEP: L1210 GS5: H3-153-2

Q. Explain how mutations influence R. Explain the results of nandisjunction (10
P. Identity some of the major couses genetlc expressian (10} MAEP: L12.9
of mutations (10} MAEP: L12.9 NGS5S: H5-153-2
NAEP: L12.9 NGSS: H5-L53-2
NGS5S: H5-153-2

lection, and explain how thi tribut th lution of i var tim

A Differentiate between biotic and B. Discuss how chbiotic and blofic factors . Explain biogeadchemical cydes {10} D. Recognize that the sun is the ultimate
ablofic factors in ecosystems (10) influence biomes (10] MNGSS: HS-152.5 source of energy In MOST ecosystems (10
MAEP: L12.5 MAEP: L12.5 MNAEP: L12.5
NGSS: H5.15.3 MG55: H5-152-2 MNG5S: H5-L52.3; H5-151-5
G Identify and predict density depend-
ent and density independent foctors that
E. Explain the difference between o F. Explain traphic lavels and pyramids in impact o population {10) H. Describe predator-prey dynamics {10} of
food chain and food web. (10] terms of energy tronsfer, biomass and MAP: L12.7; 11213 MAEP: L1213; L12.7 _
MAEP: L12.5 number of individuals (10) NGSS: H5-153-3; H5-152-1; H3-152-8; MNG5S: H5-152-8; HS-154-2; H5-154-5 e.xplalne
MAEP: L1 2.5 HS-154.2; HS-154.5 limi
NGSS: HS-1§2-2; HS-L§2-4; H5-152-3 Ny
I Campare and contrast the symbilotic dations
relationships thet exist between spe- n lution invol . L. Model and explain how natural selection con change o pepulation (10)
cies (10) Kilnfc;’g’:‘“ 'hl"* oo UF"'O" i change in | | \agp, 112.12; L12.7; 112.13 support
allele frecuencies in a population across succes-  HS-L54-2: HS.L54- 3 -y H5-L54-5; H5-L53-
MAEP: L12.7 sive ganerations {10] NG5S HS-L54-2; HS-154-3; HSLS4-4; HS-154-5; H3-153-3 bﬂsﬂd ol
MAEP: L1212; L12.7; L1213 th
e mat
M. Describe the major foctors thot NGSS: HS-L54-3; H5-L54- - - . ‘
influence speciation (10) 2; H5-L53-3 Figure 46. Average scores in NAEP science at grade 12, by rials in
MAER: L12.7; 11213 P . their ki
NGSS: H5.L54-1 coursetaking category: 2009 eir Ki
M. Explain the theory of evolution by notural selection {10)
MAEP: L1213; L1211; 1127
NGSS: HS-L54-1; HS-L54-4
. Blology chemistryfphysics
J. Describe how communities progress through o serles of chang-
es succession) {10 . Biobgy/chemistry
MAEPR: L12.7
NGSS: HS-152-6 . : ) : . Biology caly or ather Step 4
] 100 110 120 130 140 150 160 170 180 190 300 14% we
*MGS: H5-152-7; H53-154-6 not cotegorized Spale seode and sele
000 that ex
-
http: / / www.nextgenscience.org /hsls 2 -ecosystems-interactions-energy-dyncmics 2 Nofions ReporrCard. 28% of
http:/ /www.nextgenscience.org /hsls 3-heredity-inheritonce-variotion-troits
th:‘.’"‘,-"'www.ne xtgenscience.org/hsls4-biclogical-evolution-unity-diversity used fo

*Foctnote: Green boxes indicote OP| stondards, Pink boxes indicote benchmerks and Blue boxes indicate Essenfial Leaming Expectations (ELEs).
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Montana's Content Standords 3.5 and NAEP Practices

Content Standard 3—Students, through the inguiry process, demonstrate knowledge of characteristics, structures and function of living
things, the process and diversity of life, and how living organisms interact with each other and their environment.

5. Generate and apply bielogical classification schemes to infer and discuss the degree of divergence between ecosys-

tems
A List and explain the characteris- D. Exploin the dassification of living arganisms H. Explain the difference between cngia-
tics of the three domains [10) from the domain to species level{10] sperms and gymnosperms

B. Compare ond contrast the key

E. Explain the impartance of binemial nemenclature (10) I. Compere and contrast majer animal

phyle

. Explain how similarities and differences
in the key chorecteristics of eacdh kingdem

F. Generate ond use o dichotomous key (10]

1. Compare and contrast bady systems
between major animal phyle

indicate the degree of divergence be-
tween them {10}

. Differentiate between vascular and nonvascular plants

Grade 12 NAEP Practices
y____ 4 . —— 4

Identifying Science Principles
—

1.Describes, measure, or clas- 2_State or recognize comect
sify observations. science principles.

-

—
1.Explain observation of phe- 2 Predict observations of phe-
nomeana. nomena.

Using Science Principles

3.Suggest examples of observa- || 4 Propose, analyze, and/or

3.Demonstrate relationships 4.Demonstrate relationships
among closely related among different represen-

science principles. I tations of principles.

tions that illustrate a sci- evaluate altemative expla-
ence principle. nations or predictions.

HANDS-ON TAsk—MAINTAINING WATER SYSTEMS

— r—3
Step 2: Observe
of students 75% of students could perform
explained their pre- ||a straightforward investigation
liminary recommen- || to test the water samples and

dations with valid I accurately tabulate data.
support

Step 3: Explain
11% of students
were able to provide
a valid final recom-
mendation by sup-
porting their conclu-

based on

the mate- = I Y

rials in o= 1
their kits. - -

sions with details
from the data.

¥ 4

Step 4 and 5: Extend

14% were able to correctly evaluate water treatment steps
and select those that would be needed to remove pollutants
that exceed national drinking water standards.

28% of students were able to describe scientific processes
used to remove water pollutants.

Grade 12 Hands-On Tasks: Plant Pigments and
Maintaining Water Systems.

Explore the Tasks

T

i

Page 7
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A scienfist studied the grow
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the number of lving cells 1

The graph below shows the

108

10
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MNumber of Living Cells

10

The scientist wanted to
second flask of nutrient
the growth of the bacter

The data showed that m

concluded that some of

Explain wlhy some of th

Complete
Stuclent response
of the bacteria re
o genetic mutatio
vided passing the
generation.

Partial

Stuclent response
bacteria resistan
netic mutation,

Student response
bacteria divided

Stuclent response

NOTE: Regular type

q

vestion. ltalic type

tion. The pesition of
sents the scole score

6

5 percent probabil

constructed-response

a

bility of correctly ¢

choice guestion. SOL
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for Education Statisti
cational Progress (N
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alyze, and/or
alternative expla-
r predictions.
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Page 7 Use released NAEP Questions, available in the NAEP Questions Tool

A scientist shadied the growth rate of a species of bacterium. The screntist mtroduced some of the bactena
into a flask of nutriznt-nch solution and monitored the growth of the bacterial popul by

The graph below shows the growth of the bactenal population over time in hours (h).
POPULATION GROWTH CURVE

1000
?J; 10" a4 . \q I
E
30 \-
k-
%0
z
1P NOTE: These results are for public and nonpublic school students.
0 ¢ 12 15 18 21 24 27 Percentages may not add o 100 due to rounding. OfF task applies

Time (h} to responses that do not address the guestion presented, are illegi-
ble, or cannot otherwise be scored.

SOURCE: U.S. Department of Education, Institute of Education
Sciences, National Center for Education Statistics, National As-
sessment of Educational Progress (NAEP), 2009 Science Assess-
ment.

1. The scientist wanted to determine the effect of an antibiotic on the growth of the bactermm. Toa
second flask of nutrient-nch solution with the bacterial cells, he added the antibiotsc, and monitored
the growth of the bacterial population.

concluded that some of the bactena were resistant to the antibiotic.

“The data showed that most of the bactena in the solution died, but some survived. The scientist

Explain why some of the bactena were resistant to the antibiotic, based on the theary of evolution.

Complete
Stude se correctly explai
of the bacte nt to the anti
netic mutation. The resistant bac
1g the genetic mutation to the next

bacteria resistant to the antibiotic had a
netic mutation.

-§ Life sciemce Explain the cellular resporse W an exlemal stimus
OR S ZED Physical sclence Idertity roiear forre
.« 14 5 269 itascence Critique a sanclusion ahout phatosynthesis basad on abserations (shown on pages 56 and 57}
Student respo indicates that the resistant 2 Physical scianca Reeagrise o nuciear fision raction

bacteria divided, passing the genetic mutation
to the next generation.

215 Physical science Provide evidence of nuclear structure
. . "z Earth sciences  (derlifly o ialic thol inguishes slars from planel
Unsatisfactory/Incorrect 704 Life scicnoe Orcles feveds of arganizciion in e systems

Student response is inadequate or incorrect.

Froficeent
-
a
3

Scalescore  Comient arca

_‘EA_LMJHJ‘}%. .h-_‘_mhﬂ'd;# Speaits pay

d“". Alabons 4t varalt frem Phe st .FH-W, In
.s-t_nq_ﬁ.:ﬁuﬁku FMe mesben mae able, o
{, Survirtl ’T'Ma Survical o-f‘ 4 ﬁ'hf{" J‘kﬂmﬂ w"‘

[i-ﬂ 44_ whi dits.

Student respo indicates that some of the GRADETZ NAER SCIENCEITEM MAP

Earth and space sclancas

Bhysical sciance

Question descripbian

Campars methods for detereining the age of e fah

Frplain a phy=tcal praperty e malaoader farms

Physical science
Physical science
Earth and space sclances

Refwle molivr ly conversion of kinelic energy Lo polenlio! energy [shown on page 55)
Predic? imalicn when untalenced forces are canlisd
Explaln an aiteemative bypathesls about the eftect ot emisions releazed Into the stmasphens

1B Lifascience Fraluats twe motheds ta belp cantred an Invash: specics
184 Life sclence Doy A canchssian brsad if duing )
180 Physical sclance v a ranchesian fesod an ahseneed physinal preporties
NOTE: Regular type denotes a constructed-response - 178 Lifascianca Preic ths ganetic makeas of indivsduals
guestion. Italic type denotes e multiple-choice ques- 177 Physical science Recugrize olormis porlicles i an 1on
N o R 17 Earthandspacesciances  Fredict differances in climats basart an topagraphy
tion. The pesition of o guestion en the scale repre- 174 Earthandspace sionces  Diowa conchaian ateut (e age ool s oo et
1 attai ’r"d "hD L 168 Physical science e ! byl abjecls
the scale score ined b'f ents B had a § 167 Lilescience Revagtiize @ vsef procict om’!orosnlhesls
&5 percent probability of successfully answering o 155 Lifescionce Preedict e =lFect o 8 majar disruati b bevel ol
_ " 135 Earthandspace sciences  Indicate g geologic event el exglains o rock formation (shewn on page 58
constructed response quesﬂon, ora/4 peroent prob 180 Phiysleal sclance Irprase ther accuracy ot an Investigation about consesvation o encemy
ability of correctly answering a four-option multiple- ]1:? m:sls:el sclance ;gm\.-‘rannm-rwmn nf:.!gm mmnfrg;l;;mt:lan .
. i i s i 4=
choice q:.lesﬂoﬂ. SOUE{.:E: u.s. Depuﬂm.em of Educa- 153}
tion, Institute of Education Sciences, Mational Center 135  Earthandspacascloncas  Drsign.and ealuate 3 tradz-off af a methad ta chtain drinking water
: istics, = ment - 128 Lifa scienca Dowe g panchaston afout population growth based ee data
for Education Sterti » National Assess of Edu 120 Physical science Relate diffsrarces 1 chemizal properiss b diferences in chemizal bords
cational Progress (MAEP), 2009 Science Assessment 16 Physical science mterared o mtivn gruph
k) Life science Iderify syidunce (o dulermine heredily
74 Life sciemoe Deturmine degree of relulediess bused on lrails

2009 Natien's Report Card.




ﬁcﬂbﬂwgmnﬁwhﬁﬂhﬂmﬂ
o e Sueted 1o determine which wavelengths of visible light are most sffsctive for
15. The umits shewn here afe in nanometers (am).

3. The diagram below illustrates what was seen on the microscope skide one hour after exposure to light
that was passed through a prism. The colors associated with the wavelengths of light are also indicated.
AFTER EXPOSURE TO LIGHT PASSED THROUGH PRISM

[Twe erganisais wers used: filamentons algae, which are capable of photosyrthess, snd some aerobe
oth oegani pended in a water droplet and placed on 3 e slide. The slide was
exposed to laght that was passed ihrough 2 crystal prism. (The prism was wsed 1o separate visible Liglt wto
ts wavelengths )

|The diagram bedow illustrates what was seen on the nhcmoscope slide before and one bour afier exposure
o light that was passed through the prsm.

BEFORE EXPOSURE TO LIGHT PASSED THROUGH PRISM

Nioler! Blue _'Gmg!'ell.ow‘pm;el‘. Red ™.

Based on th lts of the : a sudent that the scientist usad algae that was green.
Do you agree with fe shudent's conclusion?

A Yes
B Ne

Fefer to the results from the experiment to SUpport Your aswer.
i
Do you agree with the student's conclusion?
- Yes

@ No

Rafer to the results from the experiment to support your answer.

|ll| 600 630 /7 ﬂqu‘m l‘hlhlfl-u:dd hat{’._ﬂﬁﬂdﬁ#\!q@ﬂ l“!“l' o
Wavelength inmy ! nﬂﬁi ! !‘] : I e, 1 p

Partial
Student response i c sne part of # Rounds 1o zero.
MOTE: These results are for public and nenpublic schoel students. Percentages may nat
odd ta 100 due to rounding. OFF task applies to responses thot do not address the
question presented, ore illegible, or cannot otherwise be scored.
, but ad- SOURCE: U.5. Department of Education, Institute of Education Sciences, Mational Center
far Education Statistics, Mational A of Educational Progress (MAEF), 2009
Selenes Assessment.

Percentage of answers rated as "Complete,” "Essential,” and "Partial”
or twelfth-grade students at each achievement level: 2009

Scoring Below At At At
level QOverall Basic Basic | Proficient | Advanced
Complete 1 # # 3 £
Essential 3 # 1 13 i
2009 Nation's Report Card. | Partial 19 5 21 42 i
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http://nces.ed.gov/nationsreportcard /tel/

Grade 8 TEL Task

TECHN%L@GY TEL IS CROSS-CURRICULAR.

Total of 18,000 students will participate in NAEP's 2014 TEL

assessment.

= TELis o computer based assessment which will measure g
students' capeacity te use, understand, and evaluate tech- i

nology, as well as to understand technological principles

ond strategies.

= Students will spend about 120 minutes completing the as-

sessment.

=» For more information on the cognitive demands and expec-
tations for students, plecse visit the NAEP TEL framework
at: http:/ /www.nagb.gov/publications /frameworks /

Toaster Redesiom

technology /201 4-technology-framework/ toc.html

What is TEL?

NAEP

NATIOMAL ASSESSMENT
OF EDUCATIONAL
PROGRLSS

Can | try a TEL item?

Technology and
Socisty

Interactive Framework

Stffizut
thiera s.a loud s

b water cee

e lasrors wwith Hared P

e 003 sy
weater cormes out

Wiater s bl el




Total of 15 questions for the
40 minute extended task.

=

NAEP ICT Tasks (Performance - Based Assessments)

Supplies student with their
answer and the correct
answer ot the conclusion
of the test.

Answers for grade 12
national students is shown
in o table.

Grade 12 Phytoplankton Factor

Simulation of Bottle-Incubation Experiment
Click "Run Experiment” to see the results over the six-day period of adding different

quantities of Iron (Fe) to a sample of ocean water.

Levels of Iron are expressed In terms of nmal (10" mole) of Iron per kg of water.

After you "Run Experiment” click "Wiew Results” to see the experimental data (graphs and
tables).

Chicrephyl| Cunicer
L
& Sreoilaty

5 nmol Fe/kg 10 nmol Fe/kg

0 nmaol Fefkg 1 nmaol Fe/kg

Chinropivyll Concenration (pg ehiorophylli)

ron Fof Oy
Concemtraton .
Irmal Frabg) 3 9 L
a ns | | sz an
1 T 0g | 2m | 27| 6 Location 1 - Daily Nitrate Level (micromoles NOx/kg)
B renal Fafley = Fafios — el Pl
s i | owr | v | sm 1 ﬁ
=t
. st | o | nee| ses |os| sae H
H

Hitrate Gorceniration el NOskal

. ren (Fej oy By 2 Piny 2 oy 4 By 3
1 s F T - - . -
" Il Pkl Location 2 - Daily Nitrate Level (micromoles NOs/kg)
. a | T u | o £ _=0rmal Fafky =1 nenal Faks = Lormal Fafks
1 I 610 43 asd j., g
.
5 wes | 72 | as 43¢ am | s H
2.3 » ] = & .
i [ e — - .
Ly L] 1 T L A 15| DA It T T T T 1
By 1 omy 2 g 2 omy 4 oy s oy &
Location 3 - Daily Nitrate Level {micromoles NOs/kg)

= = ioemal el

10nmod Feflkg |
Day 2 |
4.75

:‘\““_"‘\'-«;\_:-;_________.

sy =

o U lalie bl arees cn

Mitrate Level
—

Loy 3

Ty ay G

Grade 12 Interactive Computer Tasks (ICTs): Star-
w5 ; ; : light, Energy Transfer and The Phytoplankton Fac-
ey tor.

LOCATIONS MAP

Explore the Tasks




Using the NAEP Questions Tool to Locate Additional Test Items

NAEP Questions Tool

Analyze Data | Sample Questions | State Comparisons | State Profiles | District Profiles

Explore NAE P QU e s tion s ey

After each assessment, NAEP releases dozens of sample questions to the public—more What's New?
than 2,000 questions are currently available. The tools featured here can be used to -Results of the 2011
supplement classroom instruction, provide additional insight into the content of the mathematics and
assessment, and show what students nationally or in your state or district know and can do. reading
Explore the tools or print a guick reference guide to find out more about NAEP. assessments.

Questions Tool >> Item Maps >> Test Yourself >> Scoring >> =« 71 multiple-choice
and 27 constructed-
response
mathematics
quesﬁnns.

we 34 multiple-choice
and 27 constructed-
response reading
questions.




Why Use Released Test Items
for Local Test Development?

. Uses real test questions as examples

- Provides local test design with valid examples

- Provides perspective on testing process for teachers
and administrators as a professional development
opportunity



Exploring NAEP Questions Tool (NQT)

Left-hand navigation
bar

Educators

---------

Information for

Trial Urban District
Assessment

target

audiences attons Report Carg

"""" Don't ses what you need? Contact us.

@ Researchers

© Students

--------------------------------

Create

Search utili

Create your own test
Use released NAEP questions, available

test. Select a subject an¥choose items
appropriate for what you aréygaching.
You can also print or downloadYyp

items with the answers and samp/®
student responses.

Create your own test via

NAEP Questions Tools




he NAEP Questions Tool is probably the most popular with both teachers and students

ﬁ NAEP Questions Tool
NAEP

Analyze Data | Sample Questions | State Comparisons | State Profiles | District Profiles

-

NAEP Questions Tool Ttorial> )

Search for Questions

To begin your search, decide which assessment to explore (main or long-term trend) and then select a
subject. On the next screen, you will be able to refine your search results and use My Workspace to
assemble and print questions, student responses, scoring guides, and performance data from NAEP
assessments. Find out more about NAEP sample questions, and view the copyright policy.

System Requirements what's this?

Main NAEP vsi= e

I Arts I Civics I Economics I Geography

I Mathematics I Reading I Science I U.S. History

Long-Term Trend NAEP vvraiz i

I Long-Term Trend Mathematics I Long-Term Trend Regding

\ \

Accessible version

Let's explore some
NAEP
science guestions




Show/Hide: include content

subtopics. etc. Questions: year, grade. type.

difficulty and description.

||Search for Questions »» Science Search Results ¢ »

What can | do here?
Its (24 of 342) My Workspace (0)

[+#] Adé Mt Guestions  [=] Remove Al Questions | Prnt/Save Lt (§) | Showrice (D)

Yearv Gradea Blocka #a Typea Difficultya Description
Grade @ 20T )] L) EUK Easy Uraw a representanon of par of e soiar sysiem
[] Grade 4 (o) 201 S Mc Easy Predict the effect of an environmental change on an organism W
[v| Grade 8 (24) S10 MC Easy Explain what causes an object to change its motion
[7] Grade 12 o) Easy Relate oxygen level to atmospheric conditions at higher elevations

e, Type, Difficulty

Type ©
[#] Multiple Choice (18)
Short Constructed Response (3)

Extended Constructed Response
3

Identify relationships in a food web

Identify how some lunar surface features formed

|dentify energy transfers in the appliance

Recognize organs that are responsible for oxygen delivery
Explain relative motion of two vehicles

State direction of motion after collision of two objects
Compare heart rates before, during, and after running
Identify process fish use to obtain oxygen

Identify method to compare the effectiveness of ferilizers
Identify items that conduct electricity

Which organism makes its own food

Predators that eat small fish

What breaks down dead material

Disease killing small fish

Effect of acid rain

Digestion of protein

Organisms in tropical rain forest

Property of water

Difficulty &

[¥] Easy (24
[] Medium o)
[] Hard o)

o O W = =N W N -

iy
[3+]

0 0 0 0 0 O 0 00 0 0 0 W @ o W 0 00 0o N
-
- PN

+
e
+
+
+
o4
+
as
+
o+
+
+
+
o+
+
+
+
-+

Select and refine your available questions




What can | do here? &
Search Results (6 of 342) My Workspace (0) |

Refine Search Add All Questions [El Remove All Questions wsmmo ‘ Show/Hide °

Year ¥ Grade a Blocka #a Typea Difficultya Description

2005 8 S11 15 MC Hard Example of genetic engineering

2005 8 S13 12 MC Medium  Identify location of cell's genetic material
——— — 2000 12  S15 ECR  Hard  Whatis agene?

2000 12 316 SCR Hard What is a “"broken gene™?

2000 12 815 SCR Hard Interpreting genetic material

2000 12 S15 SCR Hard Genetic (inherited) disease

Keyword "gene” turn off

Search Resulis (342 of 342) WL T Nl

What can | do here? &
[#] At pa Questiors  [=] Remave 4 Quessons | Persseve s (£ | srowenice (£

Year v Gradés Biocka Fa  Typea Difficulty s Description

2011 8 =1 MC Ezsy  Predict 2 gealagical consequence of tactonic plate mavement

201 8 51 Medium  Identify he atomic components of the melecule

201 8 8N k Medium  Identify a characteristic of all calls

20m &M Hard Id@ntily chimically similar elements in Ihe Periodic Table

201 =1 Ezsy  Draw a repressntanon of part of me solar systam

2011 a1 Hard  Draw a conclusion about soil permeability using data

201 =l Hard  Explain how parlicle size allecls permeabilily

an Hard  Explain the cause of a change in soil permeability

s Hard  Explaln why Seiamic acihty acours near the fault

1 Hard Form a conclusion based on dzta about the behavior of an organism

sn Hard Salact and explain graph krpes and draw praphs from data that compare insed bahavor

E Easy Pradict the effec! of an emdronmental change an an arganism

&1 Mediurmn  Idendify what type of energy moves musdes

1 Hard |dentity and explin the most recent rock formation

| Medium  Identify a sourca of energy for Earih's water cycle

51 Medium  Pradict a lunar phenomanan

a7 Easy Idendiy the organisim with a change in habitat fram soung o adul

s7 Ezsy  |dentttythe besttool to measure raimtal

a7 Ezsy  Imvestigats the range of bird population

Easy Explain the benefi of an adapiztion

Hard Relale a wealher candilion o patiems in data

Easy  Explain example of heat (thermal energy) ransfer

Hard Choose and crique setups for investigating the prowth of plants.

Deselect refined
searches

Refine Search

Select Content Classifications

Content Area =/
Physical Science (113)
[+ Earth and Space Sciences (118)
[v| Life Science (113)

85848

m
=]
el

. Science Practices (2009 and on) &
xamine content [¥] Identifying Science Principles (22)

areas for [¥] Using Science Principles (2s)

application into ¥] Using Scientific Inquiry 22)
lassroom units [¥] Using Technological Design ()

@ @ o ow

EEFEEGSE

+F - F s F+F+F - F s F s F - F D
2=

o S S ]

Knowing and Doing Science &
(1996-2005)

[¥] Scientific Investigation (20)
] Practical Reasoning (49)
[¥| Conceptual Understanding (1<)




Explore question
details

Questions 5-7 refer fothe dlagram below, shawing a food web. The arows show the direction of energy flow. Each armow points from the o mm Information
1o answer Me guestions thal follow.

e e Description: Recognize the role

Refine Search of decomposers

e Grade: 8

® Year: 2009
Perform Keyword Search o Block & Number:
Block 510 Question #5

. o « Type of Question: Multiple
Search question descriptions for Choica

subject-specific keywords, e.g.,

calculator.

e Difficulty: Easy (64.61% Correct)

« Content Classification:
» Content Area:
Life Science
- * Science Practices (2009 and
1 Mk o . . - .
Search questions for specific Identifying Science Principles

keywords (e.g. food web)

Question Key/Scoring Guide |WETLLEINGIEY Jurisdiction Data

MAEP national performance results in Science at grade B 2003
Recognize the role of decomposers

View question seore
- Add to My Workspace (0) << Question6of24 -~ I’eSL.Il.tS Correc:_ 65%

ncorree: [ N 5%
Omitted| 1%

(] 100
Percentage of Students

NOTE: These resulis are for public and sch F i may not add te 100 due fo rounding.




The NAEP Questions Tool

‘Question | Key/Scoring Guide | Sample Responses |

Tncorrect [ I 20%

Partial [ 28

Correct - 3
Omitted | 29

Off task #

0
Percentage of Students

_'Cluesiion' |'KewSr.:oring Guide'_[ Sample Responses- |'Na1iunal BTN Jurisdiction Data

National average scale score and percentage of students in each response category in
MNAEP Mathematics at grade 4: 2011
Solve an arithmetic problem with large numbers (calculator available)
All students
Incorrect Partial Correct Omitted

Avg. Row Avg. Row Avg. Row Avg. Row Avg. Row

Score(S E )Pct (S E.)Score(S E.)Pct (S E )Score(S.E )Pet (S E )Score(S E )Pet (S E )Score(S E JPct (S~ .
National Public 219(0.4) 31(0.4) 237(0.4) 29(0.4) 259(0.3) 38(0.4) 227(1.8)  2(0.1) T #(T) -
Alabama 216(2.0) 37(2.3) 232(24) 26(17) 250(16) 35(22) 1t 2(0.6) 1 #(t é

hd

# Rounds to zero.

bl @U/

.-rﬁ.ﬂﬁ sl st . & s '“""-"'“- ’ ’ -1-!—-,.-‘- ’.b‘



View All Items Close All Items

2011 Grade 8

Compare Student Groups
o Select new item map.

NAEP Science Scale |

Science

Content Classifications:
® Earth & Space Sciences

201

Grade 8

=170

W 167 Describe the evidence for chemical change—Partial (CR)
¥ 165 Describe the energy transfer between two systems—Complete (CR)

W 162 Read a motion graph (MC)

=160

® 157 Draw a conclusion based on fossil evidence (MC)

¥ 156 Select and explain the useful properties of a material used in an industrial process—Partial (CR)

® 151 Identify the mechanism of a weather pattern (MC)

=150

A 148 Recognize a factor that affects the success of a species (MC)




1. Interactive Computer Tasks

& O

GRADE 4
Cracking Concrete
Predict the effect of the

freezelthaw cycle on a concrete
sidewalk.

Duration: 20 minutes

Take this task >

Scoring information =

Bottling Honey
Investigate flow rates of four liquids
to determine best temperature for
bottling honey.
Duration: 20 minutes

Take this task >

Scoring information >

GRADE 12

Energy Transfer
Investigate enargy transfer
between substances to determine
the best metal for a cooking pot.
Duration: 20 minutes

Take this task >
Scoring information >

h

GRADE 4

Here Comes the Sun
Predict path of the sun and
number of daylight hours to
determine best planting location.
Duration: 20 minutes

Take this task >
Scoring information >

\D
Playground Soil
Investigate atinbutes of two soil
samples to determine the best
site for building a playground.
Duration: 20 minutes

Take this task =
Scoring information >

GRADE 12

Starlight

Investigate relationships between
the luminosity and temperature of
different stars,

Duration: 20 minutes

Take this task >
Scoring information >

://nationsr

GRADE 4

Mystery Plants
Determine optimum amount of
light and nutrients for plant
growth.

Duration: 40 minutes

Take this task >
Scoring information > -

-y

Planning a Park
Evaluate the impact of a
planned recreation park on
specific organisms.
Duration: 40 minutes

Take this task >
Scoring information >

e

Phytoplankton Factor
Investigate ocean conditions that
support phytoplankion growth.

Duration: 40 minutes

Take this task >
Scoring information >




- 40 minute activities

« Grades 4, 8 & 12
- Engaging
- Challenging B
- Demonstrate scientific knowledge and lab ski s~ -
- Define how well students can apply their
understanding of science in real-life contexts

Key Discovery 1 Key Discovery 2 The percentage of
Students were Students were challenged —students who could
successful on parts of by parts of investigations ~ select correct
investigations that that contained more ICOHCLQSIOIHS from an
involved limited sets of  variables to manipulate or ~ INvestigation was higher
data and making involved strategic decision than for those students
straightforward making to collect who could select
observations of that appropriate data. correct conclusions and
data. also explain their
results.

Nation's Report Card



ltem Source: Quellmalz et al.. 2004 (Specifications, p. 121)
Lynx/Hare Task

This is an interactive computer task in which students are expected to conduct a scientific investigation
regarding the question of whether or not lynx should be introduced into a national park in order to
reduce the abiding overpopulation of hares. Students are directed to complete six modules, which make
use of different computer programs in order to determine the best solution for the proposed question:

Module 1 asks the student to access. organize. analyze. and interpret data that they are given about the
populations of hares over the past four years, using Word processor, Spreadsheet, or Presentation
software.

Module 2 asks the student to determine a better way to analyze and display some disorganized data that
show how many lynx and hares were present each year over the past 25 years.

Module 3 ..
Module 4 ...
Module 5 ...
Module 6 ...

Scores for this task are given for inquiry skills and technology use. along with the appropriate use of
concepts within their explanations and recommendations.

For more information. see http.//ipatsricom/tasks/pred prey/subtasks/taskstud.html



Item Scoring Agenda



"Our goal is to make consistent and accurate judgments
about what students know and can do based on their given
responses, while maintaining the highest standards of

measurement precision."

Eunice Greer, Senior Research Scientist National Center for
Education Statistics




Multiple Choice Items

3. Why does Rosa return to the school yard?

(&) she has forgotten her homework
assignment

She wants to play baseball with her
friends.

(C) She needs to get help for the ducks.
She wants to show her teacher a duck.




- Three types of items are scored for NAEP:
- Multiple Choice Scoring
- Short Constructed-Response Scoring (2-3 score points)
- Extended Constructed-Response Scoring (4 or more score
poiNnts)

- Develops focused. explicit scoring guides matched to assessment
frameworks

- Using qualified and experience scorers
- Monitors scoring consistency

- Assesses scorer decision-making
- Documents all scoring aspects of the assessment

Processing and scoring totals, national main and state assessments, by year and subject area: 2000-20038

Number of Number of

Number of constructed individual Number of team Number of

Year Subject Area Grade booklets scored responses cognitive items leaders = scorers
2005 Mathematics 4.8.12 354,500 4,435,831 414 26 267
Reading 4.8.12 340,200 3,773,691 226 36 363

Science 4.8.12 349.100 4,424 511 539 39 393




Item Type Distribution: Mathematics

Multiple Choice

Contents of Item Pool

T 1 1 T

Short Constructed Response
Extended Constructed Response

Item Type Distribution: Reading

Multiple Choice

Contents of ltem Pool

8% 24%

Short Constructed Response
Extended Constructed Response

Item Type Distribution: Science




Short Constructed-Response Items

[ ]-8=21

What number should be putin the boxto
make the number sentence above true?

Answer:

. There are many different kinds of human-made
satellites orbiting the Earth. List three things that

these satellites are used for.




Extended Constructed-Response Items

From the time she catches the fish until
she lets it go, the speaker’s feelings
about the fish change. Tell how her
feelings change and what causes them

to change. Explain your answer by
referring specifically to the poem.

Luis wants to make a game spinner in which the
chance of landing on blue will be twice the
chance of landing on red. He is going to label
each section either red (R) or blue (B). Show
how he could label his spinner.

Number of blues:
Number of reds:

Explain how you found your answer.




History of Scoring

Scored by Hand Image Capture

15t NAEP Administration State participation; NCLB  Writing
Gaverning Board established Computer-

Based
Assessment




Scoring Sites

Virginia Beach, VA

Mathematics
TIMSS Mathematics and Science
Economics Pilot




Scorer Qualifications




Preliminary Activities to Scoring
- Create teams
- Overview of NAEP assessment
- Scoring guidelines
- Backreading
- Interrator agreement
- Calibration sets
- Scoring rate expectations
- Evaluations
- Scorer bias
- Grade-level considerations

Scoring Teams,
- 10-12 Scorers
- Scoring Trainers
- SCOring supervisors




- [tem-level training (one item at a time)

- All responses for that item are scored by the team before
next item is introduced- accuracy

- Documentation of scoring decisions

- Refinements to scoring guides (not common during
operational)

- Science Interrater Agreement 25 % of responses are
second scored

Within-Year Interrater Agreement
Target standards:
- items scored on 2-point scales: 85 percent exact agreement,
- items scored on 3-point scales: 80 percent exact agreement.,
- items scored on 4-point and 5-point scales: 75 percent exact agreement. and
- ltems scored on 6-point scales: 60 percent exact agreement.

nces.ed.gov/naep



Anchor sets-are used to illustrate the item-specific scoring guide.
Anchor sets include papers that show three or four clear examples of

each score category.

Practice sets-contain both clear examples of each score level as well
as some borderline papers (responses on the border of two adjacent

score levels), and

Qualifying sets-Scorers must qualify individually before they begin
scoring any extended constructed-response items and for selected
short constructed-response items depending on the level of
complexity of the item and scoring guide.

Achieve a certain percentage of exact agreement with the scores :
- QO percent exact agreement for 2-point items,
- 80 percent exact agreement for 3-point items,
- 70 percent exact agreement for 4-point items,
- 70 percent exact agreement for 5-point items,

- 70 percent exact agreement for 6-point items.
nces.ed.gov/naep



Training Materials - Cover Page
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FIM9 04

Write 100 in four different




Training Materials - Question

Block Code 9

Sequence -
D L D |
(nonextended)

Content Area Number Properties and Operations
1) Number sense

Tanika wrote 100 in four different ways.
B5+15 70 + 30
141 =41 20042

Write 100 in four other ways. Do not use the numbers that Tanika used.



Training Materials - Scoring Guide & Rubric

(Grade  [Block Code Sequence  [MemType |
CO T EN -
(nonextended)

Scoring Guide

Sample Correct Response:

1. 1010

2 25+75

3 125-25

4. 158 -58

Four acceptable ways vo write 100 are given above.

Scoring Rubric:
| [Code|Descripion

' Response includes 4 different acceptable ways
ﬁ ! Response includes 3 differemt acceptable ways and no more than | unacceptable way

EI Incorrect response, including only 1 ot 2 acceptable ways
Notes:

Use of the following pairs of numbers is unacceptable: 85 and 15, 70 and 30, 141 and 41, or 200
and 2.

Use of “individual” given numbers (e.g.. “2" in 2 x 50) is acceptable.
Acceptable responses can include any combination of operations,
Use of more than two numbers 1s aceeptable, for example 600+ (3 x 2)




Training Materials - Anchor Set

NAEP Mathematics
F1IM9_04
Write 100 in four different ways
Anchor Set

_Paper | Ref# | Score | Nots
A-l Response includes 4 different acceptable ways (/0= 10, 50+50,
60+40, 90+ 11).
A-2 Response includes 4 different acceptable ways (50 x2=100,
150-50=100, 75+25=100, 100+1=100).
A-3 Response includes 4 different acceptable ways (50+50,
5+25+25+2§ 75+23, 60+40).
A-4 Response includes 4 different acceptable ways (30+350, 1001,
151-51, 80+ 20).
A-5 Response includes 3 acceptable ways and | unacceptable way.
(60+50=100) is not correct.
Response includes 3 acceptable ways and | unacceptable way.
(70+30) is given in the prompt.
Response includes 3 acceptable ways and | unacceptable way.
(30+70) is a given number pair,
2 Response includes 3 acceptable ways and 1 unacceptable way.
(8&4+17) 13 not correct.

Bl

N

Bl

o | |1 [
+5=100 and ] 00 +0=]00) arc incomect.

A-ll) 1 Response includes more than 1 unacceptable way. All 4 answers
are numbers that are given in the prompt.
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Tanika wrote 100 in four differeat ways.

BS+15  70+30
1#i-41 20022

L 10X 10
. S0+50
. LO+40
. 90+\0

MAEF 2008 GRADE 04 UBRJECT FT !M'?I l"ﬂ‘(!“" FAS 421800326
UTH PBO026305378203200802 Import Item Id OBE 2_0% CLIP vCl48717

A-2

@

Cim

Tanika wrote 100 in four different ways.

B5+15 70+ 30
1al=41 200+ 2

Write 100 in four other ways. Dolfuse the numbers that Taniks vsed *
. 0x2:100

. 130-50-I00

.+ 795+23-/00

. 100+%1:100

Training Materials - Anchor Set

MUh Soi2azoniTatrzttnss Tmort Tiem 19 SOEIMKZLGS | T UELIP veresni?
A-le

@

oL
Tanika wrote 100 in four different ways.

5+ 15 70+ 30
14l =41 20042
Write 100 in four other ways. Do ot use the rumbers that Tanika used.
. bo t fo
260 s
2 Pot30

. 80+20

MR S0 sar TN 5a0000e Thmort 1tam n'ﬁ.{ﬁaﬂ'.l PAS ST vereanir
A (-150
Tanika wrote 100 in four different ways. o

B+ 15 70+ 30
Hi=a 200:2

Write 100 in four other ways, Do gt ase the nombees that Tenike ssed,

L e -y
. 8s+Is
v oo = >
Tet o




Training Materials - Scoring Form
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Training Materials - Practice Sets

NAEP Mathematics
F2M8 06
Probability thunder Tororo
Practice Set #1

Paper | Reth | Seore | New
EERE N
L
ro vy
e

Response is not given as a percent. The value is correctly
calculated to the tenth decimal place.
Response is incorrect. The bar over the 8 indicates that this digit
is repeated.

-n Response (about 69%6) is correct to the nearest percent.
Response is not given as a percent. The value is correctly
calculated to the seventh decimal place.




Training Materials - Practice Sets

MR T8 sessestanicttan Isaor Then 1 GREENRREDR | o0 UUGLIF veossrer

- ‘
Om average, thunder is heard in Tororo, U) 251 days each year. Whar 1.
puﬁlbﬂiqththundaﬁnhmhmonmyd:ﬁglmnaﬁgw}

Cave your angwer b the néarést percent.
Answer: G‘b A %

+
251 .

MAEF 2008 GRADE o8 SUBJECT FT
UIN 00D15627389805200802 Import Item }:‘EHEL%::: Fas .z.“gl!}; vcoselz2?

VOWET
Onawm\mduuhendmrmm.uynﬁ,m;tmmmk
probability that thunder will be heard in Tororo en any yi[lmr-aﬁsh?l ’

Cive your answer to the nearest percent.

Answer: 'l.\q' Y




NAEP Resources

NAEP Questions Teol
The questions in the NAEP Questions Tool are presented for the use of teachers, parents, students, and others as: (1) examples of what
MAEP asks students at grades 4, 8, and 12 for main NAEP, and at ages 2, 13, and 17 for long-term trend; (2) exemplars of questions
that probe students’ knowledge of o specific content area; and (3) o way to compare an individual's performance on a specific ques-
tion to thet of the students ceross the nation and in the state. Fer more infermation, visit http:/ /nces.ed.qgov/nationsreporteard fitmrlsx /
laindin X

NAEP ltem Maps
Iltem maps help to illustrate what students know and can do in NAEP subject aireas by positioning descriptions of individual assessment
items along the NAEP scale ot each grade level. An item is placed at the point on the scale where students are more likely to give
successful responses to it. The descriptions used in NAEF item maps focus on the knowledge and skills needed to respond successfully to
the aszeszment item. For more information, visit http: //nces.ed,qov}'ndtiomregoﬂmrdﬁtﬁm meps /index.asp

Test yourself
Try sample questions in a variety of subjects for yourself. At the end of the quiz, see how students across the nation performed. For
maore infarmation, visit http:/ /nationsreporteard.gov/testyourself.asp

Interactive Computer Tasks (ICTs)
These tasks presented students with computer-based envirenments where students were asked to solve authentic scientific problems.
There are nine released ICTs available te the public. For more information, visit http: / /nationsreparteard.gov/seience 2009/

ict tesks.asp

Hands-On Tasks (HOTs)
These tasks gave students real-world contexts where students were asked to demonstrate how well they are able to plan and conduct
scientific investigations, reason through complex problems, and apply their scientific knewledge. There are three released HOTs avail-
able to the public, For more information, visit http:/ /www.youtube com/ watch?v=6RNpps7 zd|E&Iist=PLkEhwZQdyNEEF 3ayHd ye-
kweX7DyF3Awb&index=.

Introducing NAEP to Teachers
Educators explaining the importance of MAEP, the relevance of MAEP and how it applies to teachers. For more information, visit
http:/ /www.youtube.com/watch?v=zR 1 _pUdSIFg&list=PLkEhwZQdyNEEF3ayHdye-kweX7DyF3Awb&index=1
Create your own MAEF test and see what students know and can do. For mere information, visit http:/ /nationsreperteard.gov/

educators.osp

Images property of NAEP; NAEP frameworks, data and assessment results were taken from MAGB, the Main NAEP NDE, NQT
and The Natien's Report Card: 2009,

NAEP items can be used as a helpful educa-
tional in the el . Teachers can
use the NAEP Questions Tool to see how stu-
dents’ performance compares on specific items.

You can also request any information or specif-
ic research data from your NAEP State Coordi-
nator, Ashley MecGrath at amegrath(@mt.gov.

NAEP Webpage: hitp://opimt.gov/

R rts&Deita /NAEP. html

MAEP Wiki: hitp:/ /epi.mt.gov/groups/

montanandep,/

NAEP

NATIOMNAL ASSESSMENT
OF EDUCATIONAL
PROGRESS




